SOLUTIONS OF FUNDAMENTALS OF MATHEMATICS-I 


EXERCISE # 1 


PART-1 
Section (A) 


A-1. — Collection of all intelligent women in Jalandhar is not a set as it is not a well defined collection. It is not 
possible to decide logically which woman is to be included in the collection and which is not to be 
included. 


A-2. 2, 3, 5 and 7 are the only positive primes less than 10. 
A-3. Obvious 


A-4. §(i)xX?-1=0 x=+1 
(ii)x?+1=0 x=+i xed 
(iii)x?-9=O0 x=+3 
(i = 


A-S. P(A) = {, {o}, {£4}, £0, {OH} = (0, {0}, {{o}}, At 


Section (B) 

B-1. A={1, 2, 3} 
B = {3, 4} 
C = {4, 5, 6} 
BAC ={4} 


BUC ={3, 4, 5, 6} 
AU(BOC)= {1, 2, 3, 4} 


A-(BOC)= {1, 2, 3} 
(B U C)-A= {4, 5, 6} 
B-2. Obvious 


B-3.  bN«a.cN 


(+ve integral multiple of b) ~ (+ve integral multiple of c) 
since b & c are relatively primes =bcN 
d=bce 


ANB 
B-4, 


for minimum n(A U B), the set A is subset of B and for maximum n(A U B), the sets A and B are disjoint 


set. 

also. n(AUB)=n(A) + n(B) —n(AnB) 

> minimum n (A 7 B) = 0, maximum n(A 4 B) = 3 

=> minimum value of n (AUB) = 3 + 6 — 3 = 6 or maximum value of n(AUB) = 3 +6-—0=9 
Section (C) 


C-1. nn (A°oB°’)=n[({A Uv B)] = n(U) — n (A UB) = n(U) — [n(A) + n(B) —n (An B)] 
= 700 — [200 + 300 — 100] = 300. 


C-2. Let number of newspapers is x. As every newspaper is read by 60 students 


Since, every students reads 5 newspapers 
60x = 300(5) => xX = 25. 
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C-3. (A) = 40% of 10,000 = 4,000 
(B) = 20% of 10,000 = 2,000 
n(C) = 10% of 10,000 = 1,000 
n(A 0B) = 5% of 10,000 = 500 
n(B A C) = 3% of 10,000 = 300 

( 

( 

( 


ae 


n(C mA) = 4% of 10,000 = 400 
n(A 1B MC) = 2% of 10,000 = 200 
n(A 7 Ben C*) = nfA a (BU C/I 
=n(A)-nfA n (BUC) = n(A) -—n[(ANB) U(ANnC) 
=n(A)—-[n(ANB)+tn(AnC)-n(ANBoC)] 
= 4000 — [500 + 400 — 200] = 4000 — 700 = 3300. 
C-4. = n(A) = 21, n(B) = 26, n(C) = 29 
n(A 7B) = 14, n(ANC)=12, m(BAC)=13, nANBOC)= 
n(C AA'OB')=n(C nm AVUB)= n(C)—n ((C AA) VU (CO B)) 
n(C) —[n(C NA) +n (CAB)—-NANBOC) 
29 — [12 + 13 — 8] = 12 
n(ANBAC')=n(ANB)—n(An Bo C)=14-8=6 
Section (D) 


D1. 0 ee re, 


ii — = 
(ii) > =a x € £2} U [1,8) 
(x Bye oe 
(iii) (x+1(x—1) 2 -i 
y aa fa: ae 
(x +1)?(x-4) 

vy Kt2AWK=1? a me 

(x +1)(x - 4) 2 = 1 4 

D-2. (i) WF -4>0 

14x =a 14x? — 56x — 9x? — 9x + 30x + 30 

oe <0 => <0 
(ii) X+1 x-4 (x +1)(x — 4) 

5x? —35x + 30 (x -6)(x -1) 
(x+1)(x + 4) (x +1)(x + 4) 

> x € (-6, -1) U (1, 4) 
(ii) aa 5 <0 + ND-ND +ND - 

(x +1)(X + 2)(x + 3) ee 

X € (-3,-2) U (-1,00) 

+ = = + 
iv) rene? a 3x? 4 0 1 
x1 (x —1)(x +1) 


> x € (-1,0) U (0,1) 
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_ +ND-—0+ND-0 + 9 aui5 34/5 
= — So _ 
D-3. (i) _2 3-/5 1 34/5 X <| 2, 2 | (a 
2 2 


(ii)  2x2-3x-459>x2 +1 


> x? — 3x — 460 > 0 > X € (-00, —20) U (23, «) 
(iii) x? — 5x + 12 > 3(x?— 4x + 5) (since x? — 4x + 5 = (x— 2)? + 1>0) 
=> 2x? -7X+3<0 => 2x? - 6x -x+3<0 


=> 2x(x — 3)—1(x-3)<0 => xe($ 3) 


(iv) x4 + x2 + 1 is always positive W@q wach 
: >0 
(x —5)(x +1) 
(i) (x? — 1)(x? -4) <0 > (x — 1)(x + 1)(x + 2)(x — 2) <0 


> 


D-4. 
+ = + —- + 
2 -1 1 2 
xe [-2,-1] U[1, 2] 
(ii) (x? — 9)(x? + 7) <0 > (x — 3)(x + 3) <0 
xX € [3, 3] 
D-5. x-1-7x-14 Soar x-1-x-2 a0 
X+2 X+2 
5 5 
Xe a=)! U (-2,00) and x € (-~, -2) > x € a ON 
(i)x € (~x,-2) (ii) x? € (2 ,«) (iii) = [-2.0) 
D-6. —ND+ND—0 +0 — 


-5-Vi3 -5+V13 9 
2 2 
Number of positive integer satisfying the inequality equal to 2 (which are 1 and 2) 
Section (E) 
E-1. = (i) log,,(log,,5 + 2log,,2)+ (log,,2)? = (log,,5 + log,,2)? = (log,,10)? = 
(i) —- 2°AS° 5 7l09 4 _plom8— 924 72_ 53 = 53 — 125 =-72 


1/3 


=(7+1)®=2 


(iv) log,,, log, = log,,, log, (2)*4 = 


Nn -—. 
— 
(ee) 
—” 
= 
— 
NO 
—— 

a 
— 
NO 


1+log 
(v) 1 =(7-2y)09r 7 +l0g72 = (7-2yloas* = zloar(t4)? = 1 & Bods? a5 0057 = 7 
49 196 


22 
196 


(vi) 709s 54 glogs 7 _plods7 709s 3 = 709s 54 g!0ds Co 7/098 5 3!0ds 7 


{using property glod> = ploa a \= 0 
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E-2. (i) /2>1& /3>1, hence positive 
(ii Number & base on oppsite sides of unity, hence negative 
(iii) Number & base on same sides of unity, hence positive 
(iv) Number & base on same sides of unity, hence positive 
(v Number & base on same sides of unity, hence positive 
(vi) Number & base on oppsite sides of unity, hence negative 
(vii Number & base on same sides of unity, hence positive 
(viii) | Number & base on oppsite sides of unity, hence negative 
(ix) Number & base on oppsite sides of unity, hence negative 
E-3. (i) o9,{ $] = log,,3— 2log,,2 = b — 2a 
(ii) log,,2 + 3log,,3= a+ 3b 
2l | 2 2 ear 
(ii 9193 , 310d _2b | 3a _ 2b°+a 
logig2  lOQig 3 asi“ ab 
iv) 2 Alog,)2+2log,93) _ 4(2a+b) 
21049 3 +10G49 5 1—a+2b 
E-4. (i) n = 75600 
Now 4log,,2 + 3log,,3 + 2log,,5 + log, 7 = log, (24.33.52.7') = log, (75600) = 1 
(i)  x=4% =43=64 
y=(24)'=16, z=32 =9 
sum = 64+ 16+9 = 89 
(iii) a= = lOdso92 N 
"  \@gu2o02 aaa 
b=a,+ a, ta, + a, = 10g...) 2 + lOGhoo 3 + 109,59) 4 + lOGao92 D = lOGag9 (2.3.4.5) = log,,,. 120 
c= Ayo “er a, Sr a1, Sr ai, Se Ai, a 109.5910 ar lOGo90 11 q lOGo9212 oe 1099213 Zi 109,992.14 
= 109,59(10.11.12.13.14) = log,,,,240240 
Now b —c = log,,,,.120 — log,,,,.240240 = log,,,.10 + = 
E-5. Let log, 7= B. where p & q are coprime numbers. 
q 
> 7 = 208 > 747 = 2P 
77 is an odd number 
while 2? is an even number 
this is not possible & log, 7 is an irrational number 
E-6. loga = logb = loge = 0) 
b-c c-a a-b 
log, = k(b — c) => a log a = ka (b — cc) 
log, = k(c — a) > b log b = kb (c - a) 
log, = k(a — b) > c log c = kc (a —b) 
: log a? + log b> + log c° = k (ab — ac + bc — ab + ca — bc) 
= log a? b> c° = 0 => a* b’ cc = 1 
Section (F) 
F-1. = (i) log (4x-—3)=2 > 4x-3=xX?> x?-4x+3=0 
= X-4x+3=0 => (x — 1)(x — 3) =0 > x=1,x=3 
But4x-3>0 => x>o and x>0,x#1 
Ans. x=3 
(ii) log,log,(x? — 1) = 0 > log,(x? — 1) = 2°= 1 > (x?— 1) = 3! 
> ¥-1=3 > Y=4 > X= +2 


/\ 


both are satisfied 
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(iii) -2x-3=0 > (x — 3)(x +1) =0 X=3,x=-1 
but x > 0 
Ans. x=3 

(iv) log,(log, x) + log, (log, x) = 2 => 5!09, (log, x) + log, [5 log, x] =2 
slog, (log, x) + log, (log, x)=2 => Slog, (log, x) = 3 


log, (log, x) = 2 


logs ‘loge X+ ; + 2") = 2x 


=>log,x=4>x= 


= 16 


= log, x + 5 + 9X = 3% = logy x + 5 + 9* = 94 


1 1 
loggx =-= x = 9-1/2 X= _— 
=> Do . => => a 
(vi) 2 log, (4 — x) = 4 — log, (-2 — x) 
(i) 4-x>0 => x<4 
(ii) —2-x>0 > Xx < -2 
(iii) log, (4 — x) = 4 — log, (—2 — x) > log, (4 — x) (-2-x) =4 
> (4 — x) (-2 — x) = 16 = -8 — 2x + x*= 16 
=> -—2x-24=0 = GG 5) 4) = 0 
x = 6 (not possible) , x = —-4. 
| 
(viii) 2Paee Batis = 
=> (Vx) 9% (x2 — )= 
=> X*-x=2 > x?-x-2=0 > (x —2)(x + 1) =0 
> ee but x > 0 andx*-x=0 => x(x — 1)>0 
x € (-~, 0) U (1, ~) 
F-2. = (i) —2t-5=0 
sum of roots = 2 
log3Xx, + logx, = 2 = loga(x 4X5) = 2 > X» = e*=9 
(ii) (2%)? Sa ee) 
— -7t+6=0 
t=1,t=6 
Roots 2% = 1, 2*=6 
=> x= 1, x = log,6 
Product of roots = (1)(log,6) = log.6 
(iii) x!OSt0 x+2 ¥ 49/0910 x+2 
1 
x=10 or log, x+2=0 > <=102 = 
S10 100 
ech Si logx+5 
(iv) x 2 a2 ior [eex*8 logx=5+logx 
log?x + 2logx—15=0; (log x + 5)(log x — 3) =0 
log x =—5, log x =3 : x=10°, x= 10°. 
Section (G) : 
: 2 3.5 2 
G-1. (i) log,| 2x°-x-—|]21 > 2X oRS eae => 16x“ —8x-8<0 
=> 2x? 1<0 => (2x + 1)(x-—1) <0 
1 
Xefl-—,1)o wa, i 
f-ftf nll 
also 2x? -x- 2 > 0 16x? — 8x3 >0 


/\ 
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=> 16x? — 12x + 4x-3>05 (4x — 3)(4x + 1) >0 
> x <(-~. zi (5.1 atest (ii) 
4 4 


(i) 0 (ii) > xe| Zu S.4] 


(ii) x? -5x+6>0 => (x — 3)(x-—2)>0 
=> XE (0, 2)U(3, 0) (i) 
1 


and x*—5x+6< (5) 


=> x*-5x+4<0 => (x —1)(x-4)<0 => x € (1, 4).....(ii) 
(i) A (ii) => x € (1, 2) U (3, 4) 
(iii) log, 2-68) 6 = EB = XB _ixq 
2x -1 2x -1 2x-1 
—5 1 
=X S| —o, — 
2x —-1 2x -1 
- + = + 
and 2x oS > 1/2 B 
2x-1 
=a) 
Ans. —o0, — 
2 
(iv) 2-x< z eae x eG ey cena GG 
X+1 X+1 x+1 
x(x —1) ipa 
=> >0 => =i 0 1 
Xx+1 
and 2-x>0 = x<2 and m4 => x>-1 
X+1 


Ans. (-1, 0) U(1, 2) 


-2 
(v) 27.2% Ee (3) = 4.2% — (2%)? <9 


Let 2=t = t?-4t+9>0 always true 
Zo - Aa => CS A S10 
4-2%>0 => DBs 
=> x<2 => X € (-0, 2) 
(vi) log,(4x — 3) 22 
Case-I O<x<1 and 4x-3>0 => ape 
then 4x -3<x? = x*-4x+32>0 => (x — 3)(x -— 1) =0 
(F) 
=> xe]—,1 
4 
3 
Case -II x>1, 4x-3>0 = a 
then 4x — 3 > x? => x? 4x +3<0 


> (x-3)(x-1)<O0 > xe (1,3] 
Ans. xe S.a}U0 3] 
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G-2. log, Gay, 
5 
Ps -[-» 3) (0.0 (i) 
x 2 
& ml — x2 6g Ke Hw, -2]U 0,0)... (il) 
X X 
. es -3 
(i) A (ii) > x <|-2 3) 
G-3 (i) —2 < logsx < 1 
x € [(0.5)', (0.5) 7] => Xe 4] 
(ii) 15*—25 3*—9.5*+225>0 (5* — 25) (3-9) >0 >xeER 
) 
x-2 x > x 
(iii) 8 : >1+ 2 = Z : >14(2) 
o* a 3 SS 3 
(3) - 
x 2 2 
Let | eenteR _ a =n 
2 Q(t — 1) t 9t(t — 1) 
oie 3,0, 3) 
t(t —1) 
3 x 
> (3) € (1,3) > x € (0, logs 3) 
2 
G-4. (i) log, (4x — 3) 22 
Case -l:Whenx>1 > Ax= 3 > xe > x*-4x+3<0 
=> (x — 1)(x —3) <0 
xe,3]) an. (i) 
Case-ll : When 0< x <1 = 4x -3 <x? 
and 4x -3>0 => (x —1)(x- 3) 20 
xX > 3/4 X (3.1) ee (ii) Ans. (i) U (ii) 
- 1 
(ii) log, 2.4 > 
3x2+1>1 => x2>0 = x e R—{0} 
2 < (3a = 3x2+1>4 = (x-1)(x+1)>0 
= X € (-, -1) U (1, «) 
(iii) log.2 (x + 2) <1 Xx+2>0 x>-2 
Case -l: when 0 <x? <1 x € (-1, 0) U(0, 1) 


then x+2>x?=> x? -x-2< 0 


e (-1, 1)— {0} 2 4 0 1° 2 
Case -ll: x? >1 |x| > 1 
Xx+2<xX? => X* —-x-2>0 

x €(-2, -1)U(2, «) 


Hence, x e(-2,-1)U(-1, 0)U(0, 1) U(2, «) 2 1 0 4 2 
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PART - Il 
Section (A) : 
A-1. — Since, intelligency is not defined for students in a class so set of intelligent students in a class is not 
well defined collection. 


A-2. x*=16 => x=+44 
2x =6 Xx=3 
No common value of x 


A-3. A= {-2,-1,0, 1, 2} 
No. of subsets = 2" = 25 = 32 


A-4. Obvious 


A-5. P(A) = {0, {7}, {10}, {11}, {7, ie: ie 11}, {10, 11}, {7, 10, 11}} 
Number of subsets = 2" = 28 = 


A-6. Between any two real numbers there lie infinitely many real numbers. 
Section (B) : 


B-1. A=[x:x e€R,-1<x<1] 
=[x:x eR:x<O0orx=>2] 
AU B=R-D, where D = [x:x €R,1<x< 2] 


B-2. AB={3,4, 10} 
AAC ={4} 
(A VB) U (AA C)={3, 4, 10} 


B-3. Obviously A— (BUC) 


B-4. B’=U-B={1,2,3,4,5, 8 9, 10} 
AB'={1,2, 5}=A 


B-5. A={5,9, 13,17,21} and B ={3, 6, 9, 12, 15, 18, 21, 24} 
A-B={5, 13, 17} 
A-(A-B) ={9, 21} 


B-6. LetAUB=ANB 


Now,x eA > xe AUB (. ACAUB) 
>xeEeAnB (- AUB=AQB) 
>xeB 

Similarly, x € B implies x € A “ A=B 


Conversly, let A= B 
~AUB=AUA=A=ANA=AQB 


.“AUB=ANB 
B-7. 1. (NU B)AZ=(NOZ)U(BOAZ)=NU(BAZ) 
2. A = {3, 6, 9, 12, 15, 18, 21, 24} 
Qy 
B-8. M = Mother; F = Female; D = Doctor 
Section (C) : 
C-1. ()AUVB>AUB (ii) ANB<AUB (iii) AA B=AUB not always 
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CHS) 


P =10+10+40=60% 


C-2. 


C-3. Number of students offered maths alone = 60 


PAC)=23 


Section (D) : 
fea x?(x?-3x+ Hf Sy a x? (x -1)(x-2) - 
x?-x-30 (x42 5)(x—6)) o 
x#-56 5 1 2 6 
x € (0, —5)U[1, 2JU(6, 0) {0} 
D-2. xe (-w, -9) u (-9, -3) U (+1, 0) u (0, 2) [4, 6) 
so +ve integral solution 


1 x? -1-6x-15 x? —6x -16 x? —8x + 2x —-16 
-3<0 = 2 <0} SS / — 
2x+5 2x+5 2x+5 [x+3] 


2 


<0 


2 x € (00, -5/2) U (-2, 8) 


D-4. 20 x?-—5x+2<0. 


5-17 sf) 


> xe (-3, -1] U[1, 0) => «| a 


so the common solution is xe hs 
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D-5. 2x-1<x?+3<x-1 
¥+3<x-1 > x?— x + 4 <0 which is not true forx eR 
D-6. x2+9<(x+3)?<8x+25 
= (x + 3)? >x2+9> MOM nah (i) 
and (x + 3)?< 8x +25 
> x? — 2x -— 16 <0 
=> ad eae ae ec ae rr (ii) 
(i) 0 (ii) >x € (0, 1+ V17) 
Noumber of integers = 5 
D-7 ; 2 1 axe) _ 
x°-xX+1 X+1 x? 41 
AO he a _ 32 2a 
2X+2 = +x-1 S )eo- Sx 44-x* 2x+1.6 ie: 6 _X a: 2 <9 
x” +1 x +1 x? +1 x” +1 x” +1 
= + 
— _(x+1(x-2) _(X=2) eg ce tpuer.g 2 
(x +1)(x? —x +1) (72x41) 
required value of x, {0, 1, 2} 
Section (E) : 
E-1. a*b°=1=>logw.r.t.a— 4 + 5log,b = log,1 = log,b = ae 
Now log,(a°b*) = 5 + 4log,b = 5 + 4 a | ee _Y 
5 5 5 
E-2. L + ! i 1 ieee, | 
1+log,a+log,c 1+log,a+log,b 1+log,b+log,c log,abc log,abc log, abc 
= log,,, 0 + log,,.¢ + log.,.a = log,,,abc = 1 
1 1 1 
E-3. + + =lo be +lo ca +lo ab = lo abc = 1 
log abc log abc log abc Gabe vbc Gabe ca Gabe Jab Gabe 
E-4. Obvious 
3 
10g.4/4A ql0go7 (a? +1 
E-5. = 2 2 ie ( = 26 = 29.4 a 2 pA log, a ae 
im °06 U6 
33!0da7 (a? +1)° = logs (a° +1) — a+ 1 = 7410498 = 72log;a — a2 
4 (n2 4 2 
y=2 2 +1+ 2a) ed : (a+1) Spa 
a‘ -a-1 a‘-a-1 
E-6. —log.(ab) = x > 1+log,b=x => logjo=x-1 => log,a = 
x- 
Now log, (ab) = 1 + log,a = 1 + Lees milestones 
? Bp x-1 x-1 x-1 
E-7. log, (log,(log,x)) = 0 > log,(log.x)=b => log,.x = q > X=rd. (i) 
and log,(log,(log,x)) = 0 
> log,(log.x)=1 => log,x = r > X=po ow... (ii) 
from (i) and (ii) p" = r9 
> p=rar 
E-8. log,,)7 is quantity lie between 0 to 1. 
E-9. log, o(logy3 . loga4 « log, 5......-l0g4993 14) = log 9(log.1024) = log, q(log.2"°) = 1og,9(10) = 1 


/\ 
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Section (F) : 

x2 
2x-75 
> x? 200x+7500=0 = x = 50, x = 150 


F-1.  2log,)x—log,,(2x-75)=2 => = 102 = 100 


sum = 200 
F-2. Take log-x = t 


on solving we get x = 1/625 & x = 5. 
log,x = t 
xX = 1/625 &x =5 


F-3. Take log,5 =t on solving we get x = 3/5 and 5. 


log,5 = t 
1 4" 
F-4. log, log, (p)P” =log, (*) = log, p’=—-n independent of p. 
p 
F-5. log, log (Viele ae => log, log (vi8) sisi log ice 
x 18 3 xX 18 3 x 2 3 
> xi3= 3 = X= : = 1000 x = 125. 


F-6. 10919(—x) =log,) |x] => -x >0 => x<0 


|x| = -x => {!0949(—x) = log, 9(-x) 


10949 (-X) (logi9(-x)—1) =O 


log, (-x) = 0 l0G49 (x) = 1 
= -x=1 -x = 10 
x=-1 x =-10. 

F-7. Clearly Domain is x > 0 and x # 1 

Section (G) : 


2 
G-1. log ,(x*-3x+2)>2 ort ax+2s( 93 => 4x? - 12x + 8 <3 
sin— 
3 


=> 4x? — 12x + 5 <0 => (2x — 5)(2x — 1) <0 => Kel 55 
But domain x? — 3x + 2>0 => (x —1)(x-— 2)>0 — X € (-00, 1) U (2, «) 
Hence xe 14 U 2 i 
2 2 
: logo.3 (x= 1) 
G-2. — 10gy.3 (X — 1) < 10g 99 (x -1) logy 3 (x-1)< ee 
> l0ogy 3 (x -1)< 0=> x= TS 1 > x>2 
G-3. 2 -log, (x?+ 3x) >0 > log, (x2 + 3x) <2 
x?+ 3x >0 => Xxe(-0,-3)U(0,0) a. (i) 
and = x*+ 3x <4 
- (x -1) (x + 4) <0 > xEE4 10 2 aes (ii) 
(i) 0 (ii) > x € [-4, -3) VO, 1] 
G-4. log, , log, (x*- 4) > logy, 1; logy 5 log, (x?- 4) > 0 
= x2-4>0 => X € (-0, -2) U (2, «) (i) 
log, (x*- 4) > 0 > -5>0 
=> x € (-0,-J5) U(V5,«) (ii) 
log, (x? —4) < 1 
= x2-9<0 => x e (-3, 3) (iii) 
(i) 0 (ii) 0 (iii) => x €(-3, V5) U (V5, 3) 
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G-5. 
G-6. 


/\ 


—2x 2 
(5) <(3) => x2 2x>2 >x%2x-2>0>Xx  (-», 2-3) U (2+ V3, 


log, (4*- 2.2%+ 17) >5 
4X 2.2%+17>0 


(2%)? -2.2%+17>0 = vxeR and 4%—2.2%+ 17> 32 
> (2%)? —2.2*-15>0 > (2% + 3) (2%- 5) >0 > 2%*<-3 or 2x>5 
> xed or x > log,5 > x € (log, 5, 2) 
log, _.(x-—2) 2-1 
M2 . aatyedeeantsueed (1) 
(i) When 0<1-x<1 => 0<x<1.S0no common range comes out. 


(ii) When1-x>1 > x <0 butx>2 
here, also no common range comes out. , hence no solution. Finally, no solution 


PART - Ill 
(A) The set {3°° — 8n— 1:n e N} contains 0 and every element of this set is a multiple of 64. 
(B) 2°" —1 is Eee divisible by 7. 
(C) 3°" —1 is always divisible by 8. 
(D) 2°" - 7n — 1 is always divisible by 49 and 2°°— 7n —1 = 0 forn= 1. 


(A) a=3 (V7 +1)-(V7-1)) 
a= 3(2)=6 
b =,/(42)(30)+36 = 6/7x5+1=6 x 6 = 36 
log, b = logg36 = 2 
(B) a=(V34I)=(¥3—=1)=2 
= (Sey 22) 22 
log,b = log,(2V2 ) = log,(2°/) = 3/2 


(C) a3 ie eer = 4 eean ee ek) - 
log,b = log 5, ,(V2 +1)" =-1 


(D) a= y7+v72-1 =/7+/48 = /74+4V3 = (2+43) 


1 Es - 
b= 2-3 = _ (2+ V3" Now log,b =log,, (2+ V3)" log,, ig =—1 
(E) First 20 prime numbers are 2, 3, 5, 7, 11, 13, 17, 19, ........ 
zero are formed by multiple of 2 and 5 that is one times 2 and one times 5 there fore one zero 
at end of product of first 20 prime numbers. 
(F) 2°%-3°%=55.xyel => 4%-9¥=55 
only x = 3, y = 1 satisfy 
There fore number of solution is one set (x, y) g.e. (3, 1) 
(A) X = 0.363636...... 
100x = 36.363636....... 


1 
JOA 


99x = 36 

=> X= = = < sum of numerator and denominator is 4 + 11 = 15 

(C) : + a2 : => log, 8 + log.8 = 1 (given log,b = 3) 
log,8 log,8 log, 8.log, 8 : . 
> 4log,8 = 1 log,8 = 3log,a_ ....... (1) 


> log,8 = 1/4 log,8 = 3log,8 
8=b™4 => b = 84 


log,(8*) = 3log,a = logga nal => a = (84) = (23) = 24= 16 
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4. (A) Antilog,-(0. 6) = 0. 6 =log,,x = ; => x = (27)23 = (33)23 = 9 


(B) Since 21° < 2008 < 2"! 
(C) log,2.log,625 = log,,.16.log,10 


7 5 100 10 100 10 100 
(D) x=/—|] = =|>- 
6 2x6 23 
log, x = 10(1 — 2log2 — log3) = 100(1 — 2(0.3010) — 0.4771) = 100(-0.0791) = 7.91 


EXERCISE-2 
PART - | 


1a AWA, VA, is the smallest element containing subset of all we set A,, A, and A, 


log,(2"°) < log,2008 < log,(2'') = 10 < log,2008 < 11 
log,2.log,265 =log,16 => log,625 = log,16 = 4 
625 = b* 


2. 1. (A B)UCY OB’) 
=(ANB)UC)UB 
=(ANB)UBUC 
=BUC#BOC 

2. (A' AB‘) A(AUBUC’ 
= (AUB) A(AUB)UC’) 
=oU (AUB) AC’) 
=((AUB)UCY 
=(AU(BUC)/ 


1 C&S 


70 + 72 —t, = 100 
t, = 42% => min. in PP AC = 42% 


S's 


t, = 85% — 20% = 65% = min. ME = 65% 


Ce) 


t=42-35=7% 
min. in ((P AC) A (MO E)) = 7% 


4. XA(YUXYEXA(VAX)HEXAX A Y'=0 
= Statement — 1 true. 
XAY=(X~Y)U(Y~X)=(KUY)~(XNY) => number of element in X A Y =m —n. 
= Statement-2 is true but does explain statement-1 


2 2 
5. sts ~5X=3 4g - cassia 2 
x“ —2x+6 x“ —2x+6 
denominator x?-2x+6>0 VY xeR(. D<0O) 
then 2x?+3x-—27<0 => (2x + 9) (x -3)<0 
a2 2 x <3 => o<xe< 5! 
2 4 
9\? 
(4A a= 4{ 3) = 81 > (4x?) = 4(0) =0 
6 x*- 1620 


(x —4) (x + 4)>0 
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xE(-0,-4)U[4,0) ae (1) 
aor (x? +.2)(Vx? —16) 26 a ee +— - 


x" 4 2)(x=3xX43) ~ 
reg ce) rs (2) 
By (1) and(2) xe {+4, 4} 


7. b=a2,c=b2, ©=33 = c=27a 
a 
> b? = 27a 
=> a* = 27a 
> a=3,a>0 
c=81,b=9 


at+b+c=3+9+81=93 


8. x =(-l0g,5)(log.s(7°) (log, 2(3°)) 


3log 5 11\(logog 17'/? log 5 (28)* 
x= 35 log,5 . log.7 .log73_ and ait y= o5| 172M loaz \ ay 
35 (logy 11).(logyg 17 )(log,, 28) 


1x? + y? = (-3)? + 5% = 34 


9. (x +1) +3x—xlogs8 _ (x+2)+3x—3x _ x+1 
(x — 1)(1) (x-1) x-1 


40. alloy’ =(aeer yn" = 27%! = 97°? = 73 = 343 
bp (lar 14)? 7 (bw rn)" = 49!9711 _ 4409749 = 494 


(loan 25)? a Go i Go = 25!0u1V11 =5 
hence the sum is 343 + 121 + 5 = 469 


11. ForO0<x<y<1 
f(x) = x (a — x) = —x? + x f(x) < f(1) 
so f(x) should be increasing in (0, 1) and one root is 0 so vertex should be > 1 


> “* Sie 


(x-—8)(2-x) 
lods{ * (os 5-1] 


or ,/(x —8)(2- x) to be defined 
(i) (x — 8) (2—x)>0 
(x — 2) (x -8)<0 — 2<x<8 


12. >0 


Now _ Let say y= log (log,5 —log,2) = log. (log,5/2) 


Let y<0O (assume) then log, (log, 5/2) < 0 


> = log, 5/2 > 1 => log, 5/2 > = > : > 2°" which is true 


So wee 
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13%. 


14. 


15. 


/\ 


so denominator is — ve and numerator is +ve, so inequality is not satisfied, 


thus ,/(x —8)(2—x) =0 

X=2,8 ae (i) 
Now 2*-3>31 
(x — 3) > log, 31 => x > 3 + log,2*° (approx) 
x>7.9 >x=8 


of (S -1} mova ae ale 
4 2-10 4 


<0 
(x—4) (x +1) 


Jlogy flog 3 flog, (x? - 2x +a)} 
for defined log,log,log,(x? — 2x + a) > 0 


> logslog,(x? — 2x + a) = 1> log,(x? — 2x +a) >3 
> x? -2x+a2>8 => x? — 2x + (a—8)>0 
> D<0 

4-4(a-8)<0 => 1-a+8<0 
=> a>9 


domain x > — ; 

log,,..g(6X? + 2p tOe wets t 12) 
lOg..,+.3(2x + 3) (3x + 7) = 4 — log, , (2x + 3)? 

1 + log, . (3x + 7) = 4 — 2 log,, , (2x + 3) 

log,,.3(3x + 7) =y 


y+ ee — y=1 ory=2 > eae alee 
y 4 
1 
x#-2,-4 so X=- — 
4 
PART - Il 
n(A U B) = 280 


Now n(A' 7 B') = n(A u B)' = 2009 — n(A u B) = 2009 — 280 = 1729 = 12° + 1°= 10° + 9° 
n(A — B) = 1681 — 1075 = 606 =4 + 2x 301=4+2x7x43=(2)2+2x7x 43 


ForAnNB 

x84 (x-18=1 > x9+ x8 — 3x2+3x-1=1 >  2x3- 3x?+ 3x -—2=0 >(x-1)(2x?-x + 2) =0 
> x=1 > y=0 => (x, y) = (1, 0) 

ForA nC 


+(1 ae => xX*-x=0> x=0,1=> (x, y) = (0, 1) (1, 0) 


n(M) = 23, n(P) = 24, n(C) 
n(M a P)= 12, pace 
n(MaAPAC)= 

Wine ci cilia Cu ate ae Se 

=n(M) —n(M a P)— n(Mn C) + n(MaAPoC)=23-12-9+4= 27-21=6 

n(P a M’ nC)=n[Pa(MUC)'] 

=n(P)—n[P a (M UC) =n(P)—n[PAM)U (POC) =n(P)—n(P AM) -—n(P AC) t+ n(P AMC) 
=24-12-7+4=9 

n(C AM’ A P’)= n(C)— n(C AP)-—n(C AM) + n(C AP OAM) 

=19-7-9+4=23-16=7 


ae n(P. 4 C) = 
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5. c(a — b) = a(b —c) = ac —bc =ab-ac > 2ac = ab + bc 
2ac _ 2ac 
— =atc > =b 
b at+c 
log(a+c)+ od{ 2 +C- ‘ec ) 
Now log(a+c)+log(a+c—2b) _ a+c 
log(a—c) log(a—c) 
_ log(a+c)+2log(a—c)-log(a+c) _ 5 
log(a—c) 
6. log, a. log, a+ log, b. log, b + log,c. log,c =3 
2 2 2 
- (loga)?_, (logb)?_ , (loge)? _ 
logb.logc loga.logc loga.logb 
> (log a)? + (log b) + (log c)? = 3 log a.log b.log c 
> loga+logb+logc=0(-. a,b, c are distinct) 
=> log abc = 0 = abc = 1 
_ a 
7. A= log,,4 = re 
=log,9 = 2 
4Mlz 4.9? = 101%8F = 83 = BBR > x = 10 
8. b* =a? =k > beskd aaa ke and dc = > ca)? aaa? 
Nowa-c=9 => Us iste) 


Letk’$=25, 27° =16 = k=25%=5% anda=16°= 270 
> b= (5S eometee y= 32 

Now a-c=9 => 7) 

let = k"3 = 25, 19 = 16 

> b= (5p aieomerney )'4eia2 

Now b—d = 125-32 = 93 

b+d_ 157 


= — =03.829 
a+c 41 


9.23, 10g) (2x?-21x+50) =2 
(i) 2x* —21x + 50 = 100 


=> 2x2-21x-50=0 > Xx =-2,2 
10. Domain x —1>0andx+1>QOandy-x>0 
x>1 x>-1 X<7 
=> XxE(1,7) eee (i) 
— log, (x—1)—-log, (x+1)=1+ log ;(7-x) 
20:2: 
2 2 = . (7=xy _ (7-xy _ 
— log, (x*— 1) + log, (7 — x)* = 1 : log — =1> 5 =2 
x* -1 x“ -1 
=> x2 + 14x —-51=0 ; (x + 17) (x-3)=0 
xX = 3 or x =— 17 (rejected) x=3 
11. log ax + log,,x* = log 192-1 : log, x +2 log,,x + 1 = log 2 
> (log,,x + 1)? =log,,? 2 
1 1 
log, x +1=+log,,2 : X= 20 and 5 
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12. 


13. 


14.23 


15. 


/\ 


2009 X= (2009)'°% (2010) 
2010 
=> Taking log both sides w.r.t. x 
£n2009 €n2010 ¢n2009/n2010 
log,2009 + 1 — log,2010 = log,2010.log, 2009 1 = 
Sx 9,2 92 Sx nx énx (¢nx)? 
=> nf OO nx +(énx)? = ¢n2009 /n2010 
2010 


Let @nx = t, t? + ¢n 20 x — (n2009 #n2010 = 0 
2010 


sum of roots = —én an > énx, + &NX5 =-/fn eons = fn ele 
2010 2010 2009 


2010 
> X4X_ = ——— 
2009 


m = 2010, n = 2009 > m-n=1 


(logx)? —logx —-2 >0 


x>0 (i) 

(log x — 2) (log x +1) => 0 
> logx<-1 or logx=2 
> X< 1» x = 100 (ii) 

10 

(i) > (ii) => Xe [0-5 |uft00, 00) 
Se xX € (-00, 2) (1, 0) 
X+2 
andx+3>0 => x>-3 

x+1 

If log,| —— | >log,(x+ 3 

a <4) g,(x + 3) 

1- 3 2 

_ x+1 Bs x +1—(x+3)(x +2) S 

x+2 (x+1) 

2 2 
_ x+1-—x* —5x-6 >0 a x +4x+5 2 
x+1 x+1 

a x>—-1 
ans. (—1, ~) = —a =-1 = a=-1 


X+1 
<log,(x + 3 
“F< loae+ 3) 


5 < x + 3 then solution is (—3, —1) 


X+ 
logyjo(x + 5)? > logy. (3x — 1)? 

(x+5)2>0 = XER-E 5} ae (i) 
(x-12>0 = xeR- {7} ee (ii) 


(x + 5)? < (3x — 1)? 
8x? —- 16x — 24>0 
-2x-3>0 
(x —3) (x +1)>0 
XE (-,-1)U(3,0) ee (iii) 
(i) 7 (ii) 0 (iii) gives 
(—o0, —5) U (—5, -1) U (3, «) 
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PART - Ill 
a ee 
so a-—1+a?-2a-—1=18 
a=5,-4 a=5 
_ 1093135 log; 5 


logis 3 lO4os 3 


= (logs 27 +log; 5) —(log3 15) log, 5.log, 405 


= (3 +log3 5) (1+log35)—log,5 log,(81 x 5) = (3 + log, 5) (1 + log, 5) — log, 5(4 + log, 5) = 3 


(log.x)* + log, a2 1 
X 
=> (log.x)? + log,.5 — log, x = 1 
- (log,x)?+ logs 5 _ logs x 7 
logs5+logsx  logs5+logs x 
= (log,x)? + Epes 
1+logsx  1+log, x 
Let log.x =t 
2 
ee ee P(g 1— Sa = P+?+1-t=1+t 
1+t +t 1+t 
+ t?-2t=0 t(t2+t-—2)=0 ; t(t—1) (t+ 2) =0 
t=0,1,-2 
log,x = 0, 1, —2 
x= 1,5, a 
25 
log,2 16 + log,, 64 = 3 => 4 log.22 +6log,,2=3 
> : 5 6. > z = 3 but log, x = 
logs x log, 2x log,x  1+l0g, x 
2, > 242+ 6t=3t+ 3t2 
t  1+t 
> 3t? -5t-2=0 > 3 =5t=2=0 = (3t + 1)(t- 2) =0 
> t=-@ =2 > logy x= — 2 log, x =2 
x=2 x=4= i 
> = fa pls 
(log x2 og x+5 
ee le V3 => (logs x)’- = log,x+5=log,3 J3 
—, (logs x)- = log, x+5= + log, 3 
= 2_9 _3 3 _ gf2 = 
Let log, x = => be Vem ee > 2t? —9t* + 10t-3=0 
t= 11 satisfies it — 9? + 10t-—3 = 2t? (t- 1)- 7t(t- 1) + 3(t-1) 
= (t- 1) (2? -7t+3} =(t=1)(2t=1)t-3) = t=4 t= > t=3 
=> log, x = 1 log, X = ; log, x =3 
> x=3 xeg" X= 27. 
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6. log, x + log, y = 2 + log, 2, logo7(x + y) = ; 
> log, xy = log, 9 + log, 2 
= x + y = (27)8 
> xy=18, 
> x+ty=9 
— Xx=6o0rx=3y=3,y=6 as x>0,y>0. 
7. (log 498)x? — (l0g499)x + X — 2log,,2 = 0 
log (=) 
(A) sum of roots = (fe l09169) 2 5) _ ~l0dio2_ -1 rational 
10g, 8 l0ogy9 8 310Q49 2 
(B) Product of roots = =e in = Se 
log1, 8 3 
= 8x10 
(C) sum of cofficient = log,)8 — log,99 + 1 —log,94 = log, Sua 
x 


= 109,94 = irrational 
(D) —_ Dirscriminant = (log,52)? — 4log,, 8(-2log,2) = (log492)* + 24(log452)? 
= 25(log42)* = (Slog, 52)? irrational. 


8.23, = ab 

(D) If ais rational & b is rational then x may be rational 
eq. = 2 

(Cc) — (v2)* 
(B)  (2)o%* 
(A) (W282 

9. log,3 > 1, log,,10 < 1 > log,3 > log,,10 
log,9 < 1, log,8 > 1 > log,5 < log,8 
log,26 < 3, log,9 > 3 = log,26 < log,9 
log,,15 < 1, log,,11 > 1 => log,,15 < log,,11 
1 1 1 

10. —<lo x<2> —— <x< —— 
QF etl 100. 10 


PART -IV 
Sol. (Q 1 to 3) 


H B 


y 


n(H U B) = n(H) + n(B) — n(H 7 B) 
1000 = 750 + 400 — n(H ~ B) = 150 
Now — n(only hindi) = n(H) — n(H 4 B) = 750 — 150 = 600 
n(only bengali) = n(B) — n(H 4 B) 
400 — 150 = 250 
Sol. (Q4to6) Letlog,x=t = 1+t+ 4(5 — 4t) = 3(5 — 4t)(1 + t) 


21 —15t= 15+ 3t—12t? 


> 1217 18t+6=0 > 2t? - 3t+1=0 
t=1,t=1/2 — x=4' or 
xu 4l2=90 
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A=sum of roots =4+2=6 
for B: 2% = 3, 3"=4 > m = log.3, > n = log.4 
= Now mn = log,3.(log327) =2 B=2 


1-1 
for C:-—-98* + (log, x)?= 1 => 1-t+t?(1+th=1+t 
1+log3 x 
=> tr =tet 
+20 => (t?7+t-2)=0 => t=0,t=—2.1=4 
x= 3! => yoS a kes =sK=3> = 15 


sum of integral root = C=1+3 
(4) A+B=6+2=8 


=4 
(5) B+C=2+4=6 
(6) At+C+B=6+4+2=6+ 


2=8 
8. 
9. 
EXERCISE # 3 
PART -! 
1. Obvious 
2. Obvious 
3.2% 210g, log, x + 10g,/5 log, (2v2 x)= 1 = log, (log, x)? — log, log, (2V2 x) Se. 
2 2 
logs x logs x 
> og, = 1 > Qeee7) = 2 
log, (2V2 x) Pal log, x 
let log, Xx =y 
y*— 2y-3=0 > (y-3)(y+1)=0 
a y = 3,-1 => log, x = 3, -1, 
but log, x > 0 
log,x = — 1 is not possible => x=8 
4. log,,, log, (x2 + 7) + log,,. log,,, (x2 + 7)-1 = —- 
2 
= lOdau log, (x2 + 7) — log, meet #9 2.4 


let log, (x2 +7) =t 
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Tw 


/\ 


> logan = - logs > +2=0 > lodau = +1 -( too, 5-1) =0 


t t t 
=> 1093/47 = 007 > ra 1=> t=4 
log, (x? +7) =4 
this gives x = +3 
gloaate ~ 1) = loa (x -3) => VX-1= x -3 
(x — 1) = x?-6x +9 => x?—-7x + 10=0 
(x — 5) (x - 2) =0 but x #2 
a X= 5 
2 
Given i=. 
x“ -5x+6 
2 
i) — when0<f(x)<1 then oe. <= ONO 2y 
(x* —5x + 6) 
— _— 2 — 
(x —5)(x -1) Sand a eG eh (x +1) e 
(x —2)(x—3) x? -5x+6 (x —2)(x - 3) 
> x e (-1, 1) U(5, 0) 
(ii) when f(x) < 0 
1 = 2 3 5 
(x=1)(x-5) 
(x —2)(x -3) 
> x € (1, 2) U (3, 5) 
(iii) f(x) > 0,x € (— ~, 1) U (2, 3) U (5, ~) 
~) 1) <e  — 
(x -2)(x-3) 
=A DET5 : 
€ (-1, 2) U (3, «) 
(A) —1<x <1, f(x) satisfies p, gq, s 
(B) 1<x<2, f(x) satisfies q, s 
(C) 3 <x <5, f(x) satisfies q, s 
(D) x > 5, f(x) satisfies p, r,s 
(2x)"= = (3y)" 
=> ln2 én(2x) = @n3 én(3y) = @n3 (@n3 + ény) — ....... (1) 
also 3% = 2'Y => énx fn3=fny’n2 ee (2) 


by (1) => én2 én(2x) = @n3 (¢n3 + ény) => én 2. én (2x) = én3 {na + ees 
in 


> (n?2 (n2x = ¢n23 (¢n2+’nx) => (en?2 = tn?3) (¢n2x) = 0 => (n2x=0>x= 


1 1 
Let ee => {4-——_t=t => 4-—_ t=t?t=> 
(4 spy "32 32 


Reg. & oe Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.) — 324005 


N|= 


Resonence”® 


Educating for better tomorrow Toll Free : 1800 258 5555 GIN: U80302RJ2007PLC024029 ADVFOMI - 21 


Fundamentals of Mathematics-I / IN 


elf aagae ime dese pe cttyt+ 4x 3V2x12V2 _ -1417 
3/2 2x32 2x32 
_ 16 -18 8 -3 


Gis rejected 


“ea ee Oe a 
£0 6+ log = ss) 7 6+ ee = +1044 (3) =6-2=4 


9%. 3X = 4x1 > x = (x — 1) log,4 > x(1 — 2log,2) = — 2log,2 
X= nN0Ose Ans. (A) 
2log3 2-1 
Again xlog,3=(x-1):2=> x (log,3-2)=-2>x= _ 2 ang. (B) 
2—log, 3 
_ 7 oe Ans.(C) 
1 Flog, 3 1—log, 3 


1 
10. ((log, 9)? )iece(oges) x (V7 \°9"4 
(1og, 9)", (2) = 4.2= 8 


PART - Il 
1. Obvious 2. Obvious 3. Obvious 4. Obvious 
5. Obvious 6. Obvious t; Obvious 8. Obvious 
9. We have, AUB=AUC = (AAU B)AC=(AUC)AC 
>(ANC)U(BOAC)=C [. (AUC)AC=C] 
>(ANB)U(BOC)=C (i) [- ANC=ANB] 
Again, AUB=AUC 
>(AUB)AB=(AUC)AB = B=(ANB)U(C OB) 
=>(ANB)U(CAB)=B —e (AQ B)U(BAC)=B._ ...(ii) 
From (i) and (ii), we get B= C 
10. Every element has 3 options. Either set Y or set Z or none 


so number of ordered pairs = 35 


11. X = {0, 9, ....... 4°-3n- 1} 
Y = {0, 9, ....., 9(n — 1)} 
Now 4"— 3n—1=(3+ 1)"—3n-1 
= 3° +S tenes. 
is a multiple of 9. 
Also Y consists of all multiples of '9' from 0, 9........ 
Hence all values of X are subset of values of Y. 


Thus XU Y =Y 
12.2. (x2 —5x 45)" +460 = 4 
x?-5x+5=1 x? + 4x —-60 =0 x?- 5x +5=-1 
—5x+4=0 x=-10,x=6 x?- 5x +6=0 
x=1,x=4 x=2,3 
at x=2, x? + 4x —60 = -48 
“. X=2 is valid 


at x=3,x? + 4x — 60 = -39 (odd) 
: X = 3 is invalid 
x= 1, 2, 4, 6, -10 
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13. n(P)= )- 46 


2 
n(P UC UM) = n(P) + n(C) + n(M) —n(P A C)—n(C AM) —n(Ma P)+n(PAMOC) 
= 46 +28+70- 140 | | 140} | 140 * 140 
15 10 6 30 
= 144 -9- 14-23 + 4= 102 
so required number of student = 140 — 102 = 38 


n(M) = ] =70 


14. n(A U B) = n(A) + n(B) —n(A 4 B) 
=25+7-3 
= 29 
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